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Thls 1nstructlona1 ‘unit uses an intuitive approach in

-1ntroduc1ng the concept of congruent transformations. Extensive use
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the SSS, ASA, and SAS theorems are presented.fThe unit concludes with
geometric proofs requiring the use of the fact that corresponding
parts of congruent triangles are congruent. (LS)
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" CONGRUENT TRANSFORMATIONS

What is a Transformation? - -~

Another word %hat could be used instead of transformation iS eeececee

©000000000 0000000000000 000000h3 00000

A TRANSFORMATION IS A MOVEMENT OF POINTS (change in position).

On a given signal four boys A, B, C and D moved to nev positions in

the classroom, following thc paths shown. -

— R :

A "

The ne. position of A is called A', the imege of A pronounced A-dash
or A-prime, '

Mark B'.

What did € d0? eeeeveeenesososessenasensosassssocassecccssonce

C is called an invariant point.

D' is the .'.l..;..)....................,...... Of cecececesscssscacensne

************************************************************************

REFLECTION:

1.) A mirror can cause the transformation of points.

(éont'd on page 2)' :
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CONGRUENT TRANSFORMATIONS

REFLECTION: Page <
r

] -

Place your{mirror so that you can stand and look at your image.

What happens bo'your image as you:

1.) - walk towards the mirror D
2,) Dback away from the mirror 2e) tecesscensssescessscesessacee:
. 3.) wink your right eye 3e) ceececcccccccccscsssccsssccss
Le) touch your left esr R
5.) wave your right hand 5¢) sececccecscccsscscecocsscccns
6.) turn on the Spot CLOCKWISE  6.) weservooscesoasscscccansssssse
7.) side step to your right Te) eceescececsscssscsscsoasccsss
The reflection operation is a "sense-revers%_gh operation.
8.) Which is taller, YOU, OF = 8.) teveeccscsoccscssasscssosancs
: your image : '
9.) Which has the bigzer face De) eeeecoccccssssscssecssscccsacs

10.) If you stand 1 foot in front
of the mirror, where does : .
“your image appear to be? 10.) tecsesesecsccssscoretsesstene

11.) If you touch the mirror
with a finger, what does

the mn-"e doo ll.) ® 000000 0 Q00T OO OO 00000 OOOCEPOCOOIEOSOEEOIETS
What is the name given to :
thls polnt‘? ......00.....00.....0..0...0...

12,) If.you are 3 feet from the
: mirror, how far are you ‘
from your lﬂl&ge" 120) 0000000000000 000cs00c st

2,) CLASS EXii¥ “ISE:

You neqd‘two students vho look alike and an imaginary mirror,
One student acts as the image of the other.

Question: What basic "ruln" must be obeyed by the image
at all times?

AnSWC_‘JI.:_ | 9000000 0000000000000000000000000000000000000 000
0000000000000 00000000000000000000000 0000000000
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CONGRUENT TRANSFORMATIONS ' Page 3

S e ® @ e
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Hrn"

2 /A mirror
N
L g Vot o
; | Sketch A" and B

, What can ycu say about the ‘line “m® and the line segment A4

..0..........;............................0.0..................

: . B
i ..0.....,.....0.............................'.....................

Similarly “m* is the mediator (perpendicular bisector) of BB
FHHIR K IIIEIK I KNI IIINHII N I 36 33636 I H I U6 I 26 96 96 9696 36 3 36 36 36 36 .36 H 2 236 36 3

3.) Draw the imagec of this figuré. (free hand)

.

Le) As you sketun a figure on one side of those mirror line:, have
your nen.g,hbour draw the image. ' '

m

/N




CONGRUENT TRANSFORMATIONS C Pare 4

( L.) What do you notice about;

a.) The distance of your pencils from the mirroér line at any instantaneouc
moment? OOOQOh........................................................
........0.'.0..........‘....................................

b.) The imaginary line between your pen point and your partner's pen
pOint at any inStantaneous moment? ...............................‘
...........l..........................?..................

c.) The final sketches you obtain? ©co0es0scecescessessssesstsessenonse
.........0.....l.....;....l..............................

***********************************' ************************************

5.) Place your mirror on the line marked *m®"

P : : )
VIWVYLH Ccv wum BE enn’
(’} 2 ‘ ' -
\l‘i'h_at.‘.-‘»lords Go you read? ©0000000 0000000000000 00 0000000 000000000

Draw the reflections of the followinz .rords (check with your mirro:r)

. SFLICTION b. RIMPZIN c.), 3TAGE
a.) (REFL CTION, ) (SKRIHPLIN, ) (STAGE s

LG B3t L Fome a kG 3 it e B B s B b S




CONGRUENT TRANSFORMATIONS
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Page 3
O G et ¢ W GRS “GaNy S S B o T2

, .ifg 6.) Arrange your mirror and 3 book so that yon can only sez this ruce
1 - track by looking in the mirror.

' Jith a pencil, try to move around the track, keeping withinnthc
Tencés™ Havé your neifhbour time you. —Record the number of
"crashes",

PO el it

b e, v =t A T 4

.T.ime .'.........
Number of crashes eeeeee.

7.) o

\ P '
B igs the imaje of 2

~after rcflection in “m#
. X \ ’
(=) )

4 '*Y N
What can you say about:
i.) line scgments AL and AB -

io) €e00cescsscecescsssescccnre

{____ iio) 'line_sement; —B—';\ L ._iio) 4ee0ccsscce o_o.o;o.o_.o...o’ooo’.‘..oo_
- cont'd on page 6)
(e ‘ page 0)

L d ]

6 .




CONGRUENT. TRANSFORMATIONS - Page ¢

.é 7-)'”(cont'd from paze 6)

tlhat can you say about:

iii.) ‘]ni:;les B‘:“.r andLL\A& iii.) ....‘....;OOOO.....O..O
iVO) &l BAB\ . . iVo) 00 000G 00000 C¢ 000000 2o

| P is ¢ point on AB .

: By using a ruler (and only for the purpo::c of drawing strai;ht lines)
: \ .

P locats P .

‘ I HI6 I I I 3 IE IE I FEIIE I I I 36 I I JE I I I 6 I I 36 3 I 3¢ 3¢ .'*************************************

: 8.) Use mathematical instruments to accurately dra. roflections of the
following figures. (Draw curved lines freehand).

- n :$' | : *—5_;_--~;

PSR G ey

B e DT S U u SO




£ 8.) (cont'd)

<\
~7
=

N

io) VWhich pOintS did not move 'oooooooooooooooooooooooooo_ooo.oooooooooo
These are called Ry pOintSo

ii,) Which lines did.not change direbtion after being reflected seeeeee

\-(j*ii.')

...............................................'....'...... -

-1 Which of the following changed after reflection:
a.) lengths of lines Yes No
b.) size of angles Yes = No
Co) areas : Yes No
d.,) shapes . Yes No

36 36 FEI I I I I I I IE I 36 IE I I I JEIEIEIEIEIE I I I I I I I I I6 6 I6 26 6 3¢ I 6 JE 369636 36 36 6 I 36 36 I I I 3 I I6 I J6 96 I 3¢ 6 26 36 3 3%
9.) Repeat (8), label image points

S .m : I

A
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CONGRUENT TRANSFORMATIONS Pag

ii? 9.) (cont'd)

Can you slide figure GHJ onto its image? Yes No

36 36 3 306 IE 63626 3 36 36 26 36 3 36 366 3 9 96 36 3 9 36 36 36 36 36 I} K ********;)(-****************************

10.) If the shaded shape is the image of the un - shaded shape, usc
mathematical instruments to accurately show location of ‘“m¥,

-3
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CONGRUENT TRANSFORMATIONS

[ SR

10.) (cont'd)

r——
i
R 4 . . i 1 ) ‘ﬂ h
AN ~ R g :
oL - 'l £ \/ " ' t e ..'. / :
. ‘!; .!;'; L 7 / y /
. ... : . . ' .’ ... 4 I
ST vl
. ..f / ././/l ,:
s "in //(I P
- "' ¢ ,\3 & , :
' f
!
[

*********************************** FEIEIEH I I I 263 I 3 I 363 I I IEIE N I I 3696 36 36 2 36 3 36 3636 36 3 ¢ 3¢

11.) 1In the following diagrams, accurately locate Q* using only a
ruler (and only for the purpose of drawing straight lines),

Q. S

M C - . ~y N (AN Q........--____.....f.. ->
AKX
P
\

- ) A
P ' ;
****************************** 36 3 3% ************************************

12,) Use a ruler only (as aboye), to draw A AN B CN'
. ﬁ IY\.H\ .

Lo

-
'~
.

B

’ -

*******************************'{é**9(' **************,******.**,“************'ﬂ
13,) Use a compass only, to locatc "mw, S
o
1.) A 23)  Ba
: o
\ . ' ' ' ' .B

36 I I I I JE 262 3 I 36 J 3636 36 JEI 6 I 3 6 369636 36 6 36 36 36 3¢ 36 3¢ ************************************

.
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CONGRUENE_Z?ANSFCRNATIONS ) Page 10

\f.' 14 ) Jhade in the region on tho glaylng fielqg i ,vhich the football

is closer to A than to either B- or (. {Usc accurates construc-
tion),
. . tA .
» B
— o -

FEIEIEIEI I H I NI IIIW W I IIIEH W I IEIEIEIEIEIE I 6 6T I I T 36 96 36 36 36 6 36 3690 35 96 96 36 36 96 J6 96 36 3¢ 3 36 %

-~ 15,)

M — | y
.Y . )
B
= g |
H

Draw accurate path of ball B if it is to be hlt off cd‘. MN
of pool table and roll -intc hole at H.

What lmaglnary point could you ain fOr? eeeceseccccccccsccscee

000080 0000000000000 000000000000000006000000000060000000000000000
2
5

( : ********************************** 696 D6 I I 36 36 36 363 36 36 D6 36 I 36 36 I 36 I 36 JEI6 I 36 36 I6 36 6 I} I 6 I I 3¢}
~ . : L .
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CONGRUENT TRANSFCRMATIONS Page 11

T

v

E ‘ mt #K
G F. | . zé;;;#é}/
, ] - '

Show images of above points after reflection in given mirror 11n¢~.

' s
********************************** *************************************

17.) a.) What is the rule defining the movement from A to A under
» the operation of reflection in "m%Y -

.............9............ . ’ ..
..............‘.............- . ~ A

.........‘................

b.) Which points remain invariant during a reflection?

...........‘........................U.....O........
¢.) What dctermines where points will move to?

********************************** ***************************i*********

il “ L BETEPRRN r e w ‘ . . u . ’ t
.~ . - e e i . e T i B I N T A
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ROTATION:
\( 1) ) ‘_-B : On a given signal the two boysv 5
' Ao ' : ‘ A and B ace told to move :
) | ' : : throuzh an =ngle of 90° about the

e | | corner of tae school building,
//// | Sketch A and B*
/I

336 3 261 H I3 3 363 I I I I I I I6 3 336 36 36 6 36 696 36 36 3¢ I I 2 36 36 363036 JEIIEIEI6 I I WP IEIEI6 36 36 6 2696 96 96 2 3 ¥

P PRV PPT PPN

2.) Trace the shape onto cardboard. Cut it out, Keep P invariont,
using a compass., Put your pencil through the hole at B and
rotate the shape around P in a coiiplete revolution leaving
the locus (path) of B, : i

Repeat for ¢,

O ' P g

V.
i d
"
’
\-.*/ .

ao) The loci of B and C r]re_o_oo00;000000oooooooooooo-oooo . &
. b') ,_ooo_‘o_ooo‘ooooo«oo.o moved the gr‘eater distance o .
(.‘ ) Ce ) oovooo;_oooooooc eesss Moved through the great_er angle




CONGRUENT TRANSFORMATIONS ] Page 13

Rotation: (cont'd)’

2.) Trace the shape. Label B and C.

Find some vay of rotating the shap(. 50 that it turns 90° clock-
wise about P,

Label B' and C

Which point moved throush the greater angle? AnSHEr cseesccececson
***************%******************* FEIEIEIE I JIIE I € I€ IE I 36T 36 I I I6 36 I 36 36 I 36 36 2 36 ¥ 36 I 3 36 3¢ 3 5%

3.)W. A/ M - - Figures '7YZ .ond MY
) : ' are squares.
Describe a rotation that
- would map the squarcs onto
each other and

a.) 2 to X

. e . LI A

b.,) M- to Y

0000006000000 000000 0

FIEIIETEIIEIEIE P IEIE I I IE I I I I I6 I I 6363636363638 36 36 3636 36 36 36 36 36 36 36 38 36 3¢ 38 36 3 36 3¢ 3¢ 3¢ 3¢ 36 36 3¢ 3¢ 3¢ 3 3¢




CONGRUENT TRANSFORMA‘TIO@

PR DD WP UD  Seu

MARK DOTS AT THE CENTRES OF ROTATION:

v/

\/

2>

FEIEIEIEIEIE JEI6H I IH I > 30 3 36 3 96 36 36 36 3636 36 36 36 36 36 3¢ 3¢ I I IE 3 I I IEIE JEIEIE 36 6 5 36 36 36 36 3 36 3 6 3636 36 36 3 36 36 96 % X A

5,)3 D ’ Drau angle [ AOX  -96°
o A (negatlzﬁ..c ockwise
’ _ - from OR)

7/ ﬂ Tracec the shape und
A \ - . - rotate it about O untll
\ ' .. A is on line OX.
\ ' Mark A} B‘ ana C°
\ . ee 2 % 8 s P e LI I I
s M. e s cmier e vt— lAOA\ .=
* o . ) [\ S b i - w4
A L . ‘\ . [ Measure m.‘........ A\nS'leI' sescoves
\(2) 0% ‘ " Measure ICOQ cesesees ANSUCT ceveees
*****nnn****n*****nn**n***nn*n****n*nnnn*nnn*n*nnn*nii&hi&i%&nnn********
L om e F A T T A A T R Lk R S e O I -




CONGRUENT TRANSFORMATIONS Pagte 15 N

-

L TV N )

(W St APSds Gt

(_r 6.)" Use a method similar to (5) to rotate these fipures the siven

angles about O, _ :

B Label image points. where possible,
B 2

h

A (-1509) 0 2
| N o (+75°) '

O N CEC oI A

. |
Q j

”
r ]
) (W i
{

o.
- (180°) .

. ~ B b}

(.' -\) J ‘ . . . ‘
N . . . :

F0 3696 D6 D6 36 36 36 JE 26 6 36 6 36 36 IE I IEIE 636 I 36 3 96 26 36 IEIE 96 I 6 I3 3¢ 636 IENIIEIEIEI6 6 36 26 96 36 36 36 36 636 I 36 36 36 36 IE 96 36 96 96 26 36 36 3€ 30 3+ ¢

v - e - - o . PRI - ® -, & w iy .. “ B, @Y s e ek sy e vm

.. 16



CONGRUENT TRANSFORMATIONS Page 10

( Ts) "‘I‘Iark dots at centres of rotation (ifl possible) if angles' of
.rotation arc to be 180°,

ZNW S XL

' Pora(le{oqrum - Ru(angle
L 4 .
.—! i i 7 /-
/.

1T T -

KHomMevs
. ' S‘lu'“'e | ] j ,

:: - .
P - . . /
| X ¢
_ N
) .
™\

I-l f((gf.s
T e oM

—

.\’

A4

-

CHECK using tracing paper.

o . 2696 96 96 I6 63636 26 36 36 36 36 36 36 F 36 36 I I 3¢ JEI6 6 I IEIEIE 6 36 M 3636 36 9616 36 36 6 36 36 FHIEIE 36 I 3636 36 3 3 36 36 36 I IEI6 36 36 36 36 36 3636 3¢ 3¢ 3¢

-




CONGRUENT TRANSFORMATIONS | Page 17

SRR, O a - G - @ w

. / -~
] ) ‘ ‘ ’ ] —p
/ . - i i/
i ,.-" 6 i
v

*le assunie O ABC rotates about some point onto shaded £\,
Label £‘, B', and C°,

Construct mediators of TAY, BB' and TC*®

What can you say about the mediators sescececscssccoscscccccccee

Show that .nis point is thec centre of the rotation by usin;
tracins paper. i

Measure the fOllO\nn‘_, ’]n'le de ) l'&O!t X ee00000000000000000
b)lDOB "z.ooooooooooooooooooo
ICOC 5= oooooo.oo‘ooooooooooo'

3696 36 36 I I I I 36 38 36 I6 I IE 6 IE I I 36 6 3 36 36 36 I6 6 IEIE I I IE 36 36 36 3¢ *****************************Q_{* 6963 36 I X

0




CONGRUENT TRANSFORMATIONS - Page 16

'9.) Write two sentences descrlblng how you would explain to a neu
' student the method of .finding:

a.) the centre of rotation [for a problem like (8)]

...................0......................_’........

b..) the angle of rotation

ooooooooooooooooooooooooooooo-oooooooooooooooooooooo
*********************************** ***********'Y************************

10.) Find the centres and angles of rotation for each_of the following
transformations....... check using tracing paper].

X
c0 4 @ N




CONGRUENT TRANSFORMATIONS - . Page 19

i - o S e A
w0 af! | 6 " F‘T_'T/, S LSy
e e e LY

D l....._.-; SUCIS— e z!

After rotation of 180° about some point the images of A, B, C,
and D \Jlllb_ e0ecsescrcectcccccsscsrcccce reopeCtiveIYO

A

b.) R i.) After a rotation of 120°,
: : A moves tO eceecccccee

ii.) After a rotation of --120°,
\ S A moves tO ecececcee

W

ii.) 'hat rotation could map
B to A?

C V000008 0000000000000t

Ce) A ABC is equilateral
i.) ‘'here would the centre of
rotation be?

************************************ 36 26 36 36 36 J6 9 I 36 I I IEFEI6H I I I6 I I I I I IEIEIE I I I N M

12.) a.) Uraw freehand sketches showing images after 90° clock:dise

. -

rotations about the dotSieccees

| /
- | /

/

(cont'd on page 20)
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CONGRUENT TRANSFORMATIONS Page «U

a,) (cont'd)

12,) b,) ' : Rotate A, B, C, and D .
90° clockwise, about O, without
using instruments,

= Sam e

| o
3 T

12.) c.) Rotate AABC, 90° clockwise about 0.

i) ///F (ii) /&‘

Sﬁé A
o

: éL

)

"6 36 336 D6 36 IE IE 636 I I I6IEIE I 36 IEIE 6 I6 I6 36 36 I6 36 36 ] I6 36 6 3 3¢ 26 36 3¢ FEIEIEI6IEIEIEICIEIEIEIE D6 I 36 36 36 36 6 26 36 J6 JEIE I 36 J6 I 36 363636 36 3¢ 36 3¢

<1
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= CONGRUENT TRANSFORMATIONS . Page 21
( TRANSLATION:

; 1.) Trace this shape onto cardboard. Cut it out, place your ruler
(2 edse alongs - A3 and slide the figure 3% to the right.

Mark A, B, C*, and DM

C

A _ B

\ : What can you say about:
a.) "kl\t\’ BB\;CC\ and DD\..................................
bo) AR 2 BB ? cc* y and -D-l-]-‘ 0000000000000 000000 0000000000

6 FEH I I I 3 I JE I IEIEIEIEIE 3 I I3 I IEIEHIIEIEIE I IEIIEIE I JEI6 2636 I6 36 6 J636 3836 36 36 IE 36 I6 26 36 36 36 I I J6 36 3 3 36 36 I6 36 I I 36 3 X

2.) Trace the shape from (1) and translate it according to the rule

N

(i.es) %
34 ‘i y

| S

("' *********************************** FEIE 6 3 36 36 36 IE I 6 I6JEIEIE J6 D66 36 36 36 6 I 36 I 6 36 3636 36 I IE 36 3¢ e 3¢

p

s
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1'{‘3:,@ ~o
—— e oy

3.) Translata this shape (3% L, 1% 8)

3696 36 I I IEIE I IE I IE 63636 36 I 36 6 36 I 6 IE 66 I I3 I I6 I 36 I 3¢ 3¢ 363636 36 6 36 36 IE I I IEIEIEIEIEIE I IEIE I I IE I IEIEIEIE I I 3¢ IE I I I 3 3¢

ko) Translate the following figures, using tracing niaper

\JC) a.) A

8cms
to right

!;

/ (37w s )/

336 36 3t 36 36 363636 6 36 36 36 3636 I 36 36 36 36 36 36 36 36 36 36 3 363 I 36 3¢ 3 3 3¢ 36 3636 I IEIE I 3636 IEIEIEIEIEIEIE IEIEIEIEIE I IEIEH I °, 3T 2636 I 3 3¢ 16 3¢
hY .
! .
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Page <5
. 5e) This translation from A to by
O ) N is defincd by the rule
/4// e ("'le '*'4)
lfllA
Complete t!'is table:
, ¢ D Translation ~Rule
: — B ) =) (2 :"5)
t , D _L— | c— 3N
CZ : | ’ .
\ 5 D—3D
4\ E—>E"
}d — ' F—=F'
: c— ¢
e ~
s _
F\
.\Li)@‘—-r *f; l{\u »
\
' B

FHIIE NI M I W IE I MII NN FEIEIIEIIEIEIIEIE I IEIE I FEIEIE I I JE I 36366 IE I I J6 33636 36 6 36 3 3636 36 36 36 3636 26 36 3¢ 36 96 3¢ 3¢ 3¢

6.) Sketch the translations of tle follollnn

noints if the respectivao
"+ rules aro: :

£(6,1) B3(--2,5) c(3, 2) 5(-7,--5)

\L*) *************************h*********-************************************
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Poge 21

i (7.) Translate the line and
: the parabola according
to the rule: :

‘
(E:L.

7

FEIEHIK HIEIEI I I I I I I IEIIEIIEIEHIEIIEIE 6 I I I I JEI6 I I 36 36 36 I6 I6 36 36 36 36 36 I 36 36 I 636 26 36 36 36 96 36 6 36 36 ¢

8.) Translate the triangle according to the rule (7, °%)
Label & , BY, and C

(”) A

e _ \‘ JE
L
e ~ 1 \
1C
I

Tick any .. the follo:ring vhich arec not changed by a transl.tion.

Sense ]

Longths 1°7

Angle siuse

Area

LU

Shape

FEIEIEIIEIE I I JEIEIIEI I IE I I HH I I I H I 2 I I3 U H 36963636 36 I 6 3 I6 36 36 36 36 36 36 636 3¢ 26 6 I I 2636 36 36 3 I 36 3 3 36 3¢ 3¢ 3¢

. KO
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Page 25

TRANSLATION SUPPLEMENT (OPTIONAL):

[

4

A, B, C, D; E, F are six towns connected by the roads shown.

A journey from A to F via

B is

fritten as: AB + BF

This is the sum of two translations.

Write one simple translatlon equal . to the fOllOdan.

1. ) AD + Db + QE T eeeecccctsssecssssense
2, = oo;oooooo.ooooooooo;oooooo
) DR AJEA = ...l |

3,) ﬁ§’+'§p + CF + FE T eceececccsececse
ho) A§.+ Ep + CD +‘QA = Qooooooooooooooo

O

going through a town twice?

Ans"er .....................0.

How many,different ways are'there of going from A

to F «ithout

*********************************** *************************************

2y)

> L1st the hays of goin' from _A
2 ) '
U 34)
b))
S 54)

....0..00._._...0.......0.000_'

- Howr nany ways. are there
of going from:

'l.) L to C cesesescee
ii;) L to F eess0csene

.to Ci

] eess0esecerceseenscce

‘O c»:axm
®
Vs’ S’ S SN

..........QO.............._ S

‘(:) *********************************** ************************************

- ’
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30 ) - ' .

i

(0,0) L;* ,. ’ 1 .“

The hole is at (4, 10) | -
Sketch a golfer's first shot from (0,0) to (3, 6)

(4

‘Then his second shot of -1 35 , - T

What was his final shot 1f he "holed out"
AnSV’er ...000............0000

********************** ************ ************************************

L.) ',The translatlon (5 25 repreeents a horizontal displacement of
' ssessceesessesccsceses and a Vertlcal dlsplacement Of eeecocces

Sketch.a f'anslatlon of (5,55

i LT P S a el AT
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CONGRUENT TRANSFORMATIONS

Page 27

-4

Use the grid abo?e‘tO'assiét you in completing this table.

Tnitial Point

Translation

" Terminal Point

: _.("'19‘3)

N
(=3,-1)

A XX

2,0y - j;ﬂ ;~f-.'

- s L e

(5,-4)
(3,6)

(2,-8)

" T(=5,9)

(0,2)

NI H NI I I I I I HH I HI I M 3000303636365 36 36 266 336 2 36 36 33 26 36 6 3336 3.6 36 3¢ 3 26-36.36 3¢ 3¢

K e T veme G i T

P itn tlmas i Vet oK .

-,

»
VoA Kantewia ve £

et B e rm b,
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6.)
| " r
i L
[ T
C} Sketch the following translations:
N ao) from (Q,O) to - (37‘?)
b.) from (7,0) to (11,3)
‘cs) from (4,3) to (0,0)
d.) from (5,1) to (1,-2)
e.) from (~3,4) to (1,7) S N
£.) from {(6,3) to (10,5)
Which are’ quivalent translations?
. Answers: ..0......'....5...’.......v...‘....‘........_0............ ° . ?

90000000000 0000000000000000000000000000600000 00
000 00000000000006080v0000000r00000000000000000000

00 0 0000000 0000000000000 00000060000000000600000000

N NS B L B o R e gk g b e s e Siay et art F e . e aiapar e

G BRI I I I T IMIII IS IIIIININ | I IE I I FIEH I 3306 33 9606 96 96 96 33 3 36I I 3 3¢




A IS SN s L i L e e i e e s a6 § et b SaeiNs A L L e s % e s AN e LT T T 8 e VI n AT g N ALY F e R A T T e A e e ey e e

CONGRUENT TRANSFORMATIONS Page 29

: v
N . 2 ‘
: . . : 1
} :
: :
1 K
t
; .
; H
H
3 1
! 3
i
" - '!
3
¢ %

R PO By R TR )

I

1)  IF a = (52 and b =537 - - A

-Sketchi~a + b
N

a4

What single translation is = a + b

'Answer ...‘...00‘......&..........0....

= TR 4= (2,8)

2
c + d=...................O.....O....;.
-~ ~

2.) Repeat for

S et S8 s S i s e B A i F A D S TR SR e N S s

o beiai T U

(a4
e"" f= 0....‘..........‘......0..0........
Latd P . .

3.) Repeat for

-

',_) 3366 36 96 96 36 HHHH 2696 I 3 KK I HIHIHIIHHHHHIN I FEIIII I I I NI I I HF KNI I HHHHIHN

an
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CONGRUENT FIGURES:

1

Two figures are congruent if one can be mapped onto the other
by: i.) a reflection
N ji.) a rotation
- iii,) a translation ‘
or iv,) some combination of (i), (ii), and (iii).’

1l.) State the pair of figures which are congruent in each case and
name the type of transformation. :
Answers:

(a)..‘.OOOOandOOOQOby‘...0

(b)ooooooooandoooooby.ooooo 3

(C)ooooo;ooandooooobYooooo

(d)ooooooooandoooooby.ooos

(e)......;.and,....by.....

RS

I’ (f)ooooOQiooand-ooooby.Qooo

' HHIII I NI INFMIII NI FIIIIIIIIK 33633 HI I HIEI I 36 3603 3 96 6.3 6 96 36 3 6 6.6 26

- 04




Y 1 S T 4 S 4 e e A At e 6 St A A R A S NS, 0 ST AT, L A (O

: %ﬁ - | CONGURENT TRANSFORMATIONS : Page 31

% (:} 2,) Complete this table:

Place a tick for each property that doesn't change.

Sense Lengtﬁs Angles Area Shape
‘Reflection |
Rotation
Translation

Hence, if two figures are’ congruent they are identical w1th
respect to: :

a.) lengths
b.) angles |
c.) area and shape

*********************************** --************************************

3.) What extra information would you need to know before being certain
- that the following palrs of figures are congruent (i.e. can be
(} mapped onto each other .

(a) /):} {:<\ Answers (a) ....;.............;...A-

(D) sescocscsscessocsscens

(

1
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L

4

(‘) 3.) (cont'd)

(c) |

Answers:

o 00eencsecceccsssssssesoe

09 000060606000 000000000000

(d)

(d) oooooooooooooooooo'ooooo'o

00 0000000000 0000000090000

Q-
(e) (e) olooooocooooooooooooooooo
H (f) '(f)'io.oooonooo‘.o'ooo'ooodoooo'oo

S

TN 626967636 3 3626 36 M 3036 3636 30 3636 36 36 363 3 3 36 36 36 3 36 H A2 I I - 36D HEI IE 3 3 I 36 36 36 36 66 36 36 36 36 D6 3 6 2636 36 6 I 6 6 DI 3K K I




(1)

PN

(4)

Are g.giges identical? Example: - ' )7{1.‘
. 5:8.5. 1L

' 7 : 1l
. . . : UL '

. 2

J)(B)
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TESTING FOR THE CONGRUENCY OF A PAIR OF TRIANGLES.

..

We do not need to know that the two triangles are completely identi-~
cal in lengths, angles, areas and shapes ‘

The fOIIOW1ngAIour tests statlng minimum conditions which, if

" satisfied, "imply the two: triangles are congruent., 1i.e. can be

mapped onto each other,

Are 2 51deQ and the 1ncluded
angle indentical?
SeAeS,

‘Are 2 angles and one '
correopondlng 31de :|.dent:|.cal‘P

OS.AQ' ‘ . - . - ¢

Are the trlangles rlght-

- angled with equal hypotenuses'

and another side 1dentlca19
R.HeS,




(a)

(b)
(e)

(4)

(e

(e)

(f)

CONGRUENT TRANSFORMATIONS Page 3L

" IF ONE OF THE ABOVE TESTS GAN BE PROVED TRUE FOR A PAIR OF

TRIANGLES”THEN THE TRIANGLES ARE .-..Q.........--.........

Select pairs of trlangles Whlch are congruent. State the

transformations connecting them, and briefly state the "cbrtalnty
test that gives absolute proof. o i

Congruent transformation test

(a) Yes or No o‘oooo_o'ooooooooooooooo.o
_Image'Of___A is teescscsscscsce

(b)

Image of _é_is ocpooooo;ocoooc

( c)

Rl

(d)

060000000 00 0000000000 00000008000

-
jr

0000006 0600 0006006060000 00000030000.

(e)

0000000060 0006000060000 00000 0080000

[ A X NN N NN N 00 0000000000000 0000080 0

&

@“V***********************************.*************************************

b s 5 S o D b i ek 4

[0 |~k
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"y~ . PROPERTIES OF TWO_SPECIAL QUADRILATERALS:

1,) Parallelogram

Assume only tnut
opposite sides
are parallel,

D

> c
ANBC == A seveees (TeSt 45 vevsecvnnssoncenns)
- The mapping is a ..;..;................,.q,;....:
1.) UHEL. = |
l&!ﬂl = —_

i.e. ........................angles of a parallelogram Ol'Ceesoesee

0..........0‘............

2.) AB

1.e. tecscessrensceede SldeS Of a parallelogram..

':lvOOOOIOO‘......OOVOOOO and AD -'OOOOOOOOOOOO;OQ....O

. LA I T I I D

**********************************6 ***********************************¥

V2.) : RhOmbuu ‘ : T C ZSWMI-—zﬁ.....o....o.......

W ~under transformat:.on of sescevesscce
USlnE ooooooooooooo tGSt

‘S wxr"udooooooooooooooo-ooo ]
und@r transformatlon of e0oce3 00000

u81ng,............. test

Conclus;onu , ‘ | vél =

1.e. the dzagoaal of a rhombls ore

oL

ﬁ****ﬁ***************ﬁ**********#** *************************************
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( \ " CONGRUENT TRIANGLE PROBLEMS:
.

'l.). ' ' ' - Given A LBC is-Isosceles.A
' AM ic drawn from A to midpoint
of base E( '

| Prove (with reasons) |
AM is at right angles to the base.
B e c .
M Proof (step by step, please)

G

T NTT RMIRNRRNNIN NN HIIEN IR IMHR NN HN FHI I NI I NI I I 69 6 K 6 3¢ e e

- B - .
i - 2,) Given " O is centre of circle - g
| Prove AB =DE -
Proof

i

3

N RN RN RN IR RN IR NI RN NN NI H IR NN IR I IN KKK RN IIRN NN
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Page 37
Given (1)- O is centre
(2) £ A =AB = 90°

"Prove AT = BT
Proof

*

N .*_********************************* P66 36 6 I 363626 36 26 ¢ ******** **************** )

Lh) \‘

giggg"Kite ABCD as shown
Prove (1) 4 B¢ & Aanc

 (2)A10B B A KD
Proof B

ﬂ:  f*ﬁ*\\

U336 66906060606 TIE DU IEIEIEIE I AT ENE - FEIEIEI 06 60T 006 06U 66 D06 T H 6  8

-

T PUPTIRUPISRSORS SVSY

R R R KON PEICURRN I SREING S PSOC R e 2

RV FIEPC TV L)
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A —_—

“-Given Figure as shown
Prove- AB = AD
Proof :

[

- 6963 2636 96 96 3636 3636 36 3696 JE-I6 36366 6 96 96 36 26 3¢ 6 MR NRN ************************************

'6.) L | ' . o leen (1) PD == QB
Do ' ST (2) BP = NQ
© Prove AP = AQ

‘Hint Prove 4 ABD. is isoageles by -
provmp its base angles ara
equal -

Proof

‘..’u.‘._
BT




6.) (conﬁ'd)
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390 36 969696 3¢ ¢ ************************** {G****** ***************** ************

7.) State the type of transformation (or combination) that maps-

L)
; 2.)

\_(*} | 3.)

L)
5¢)
6.)

7.)

H ok W W O oW B

onto
onto

- onto

onto

.onto

onto.

onto -

.............’.0.....0............

0000000000000 0%0 0000000000000 00c0tYe

...................................

B
c
B
E tevencernsansonnensacncrnensenenes
F
E

-......"‘...........................

\

K
N,

A ]

(hssume 211 £\ s ‘are con@.ruent)

\‘1

-‘.! wd

D .
c,

k?

: &3 *********************************** ***************“*************%******

40
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Given (1) 0 is centre
e - (2) or - isfﬁgrpendicular
to

Prove P's midpoint of 2B

Proof

. I

: |

FEEIEI6 626 36 36 3 96 6 3636 363636 9 36 36 26 96 3 36 96 6 36 3636 96 96 96 3 36 W36 *********************.****************.‘ :

O 9) Given' AB and CD are equal chords |
o ' Prove KB and TP are-equidistant

from the centre. O

Proof |

|

i

|

N .

!
e e -
L
.
L
. : . Y :
i
: [
e - : ‘ .- " te s mrer = -
o ion et o e A 8 s 05 - 480 s - ae o e com— s u | e e e -
N - - - Povest s e wee s 3
PR oobe g P -

e - e
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